Land compensation arising from relocation is a contested issue due to a lack of agreement on the levels of compensation by settlers. The effects of use values and non-use values on land compensation gap in Bakun Hydroelectric Dam in Sarawak, Malaysia are examined in this study. Multinomial Logit econometric estimators are used to examine the land compensation gap experienced by 379 settlers resettled as a result of the development project. The relationship between use values and non-use values in determining the land compensation gap is presented in the study. The gap is important in determining the satisfaction of settlers with regard to relocation. The findings can be used for better formulation of compensation policies in the case of large development projects.
INTRODUCTION AND MOTIVATION FOR THE STUDY
Land compensation for settlers relocated as a result of a development project such as the Bakun Hydroelectric Dam project is not a straight forward issue. Jehom (2008) found that settlers are often not adequately compensated.
The inadequate compensation creates dissatisfaction among settlers as land is an integral part of their culture. Land provides a flow of multiple services to people dependent on land. These include livelihood opportunities, forests for hunting ground, ancestral burial grounds and other services (Sovacool and Valentine, 2011) . Land is thus more than just an asset and requires closer attention in valuation activities. The settlers value the land as part of their life and land brings a broader meaning to their existence. Any attempts at compensation thus require a broader and richer understanding of land in the lives of the people involved in resettlement. Land is considered a part of the culture for the native people (Jehom, 2008) representing security and standing in society (Mahalingam and Vyas, 2011) . Thus valuation of land requires the consideration of the non-use value aspects of land.
There are two contributions from this study. The first is with regard to the factors that determine land compensation gap. What factors determine the land compensation gap between the compensation awarded and what settlers consider adequate for the relocation? Understanding the factors will enable policy makers to reduce the land compensation gap and thus increase the satisfaction of the settlers. While there are numerous studies analyzing the resettlement impacts of dams, less attention has been paid to the study of determinants of land compensation gap in Malaysia. Only a few studies are available on the estimation of use values and non-use values in affecting land compensation gap. (Jehom, 2008; Swainson & McGregor, 2008; Akca, Fujikura & Sabbag, 2013; Fujikura & Nakayama 2013) These authors used post project surveys and descriptive statistics to describe the compensation given. However, the empirical evidence making that connection between the compensation gap and the use and nonuse values is meager.
Second, this study contributes to the work on the land compensation policy by providing insights on reducing land compensation gap and enabling the progress forward on sustainable development in Malaysia. Most of the land compensations are not adequate because the compensation focused on use values alone (Swainson & McGregor, 2008) . Use values are like house values, land values which have prices operating on the market place. Non-use values are like social and cultural values which have no market values. This study provides a more comprehensive understanding of the determinants of land compensation gap by incorporating the use values and non-use values in determining total compensation.
Overview of Bakun Hydroelectric Dam Case
Bakun hydroelectric dam was first proposed in 1980s to exploit the potential of Sarawak Rivers. It is the biggest hydroelectric dam project in Southeast Asia. It has eight giant turbines. Bakun hydroelectric dam project has an installed capacity of 2400 megawatts and expected to generate electricity for about 30-50 years. The dam is on the Balui River, 37km upstream of Belaga in Sarawak, Malaysia. The surface area of the lake of Bakun Hydroelectric Dam is 695 sq km, about the size of Republic of Singapore (Ling, 2011) . The costs of the project were estimated to be RM 15 billion though many argued that the costs are between RM25 to RM30 billion. The current cost of the project is RM7.2 billion (Banji, 2011a) . Bakun Hydroelectric dam project is owned by federal government but is managed by Sarawak Hidro Sdn Bhd-a unit under the Ministry of Finance (Sibon, 2011) . Google Map with some modification. Retrieved from https://www.google.com/search?q=bakun+dam+map&biw=1366&bih=623&source=lnms&tbm=isch&sa= X&ved=0ahUKEwjWk5jqz9vKAhVGC44KHR9IBMAQ_AUIBygC&dpr=1#imgrc=ZvWQ4CmsRfWbTM %3A
Resettlement Caused by Construction of Bakun Dam
The Bakun project has necessitated the relocation of 10000 people. They were moved to Sungai Asap. Sungai Asap resettlement area is about 30km from the Bakun hydroelectric dam (Banji, 2011b) . 
LITERATURE REVIEW
The theoretical basis for the study is welfare theory. The utility of individuals are reduced as a result of resettlement. There is a difference in utility before and after resettlement.
Let U 0 = Utility before resettlement U 1 = Utility after resettlement Difference in utility = Utility before resettlement-utility after resettlement Difference in utility = U 0 -U 1 Which, U 0 > U 1 Figure 2 : Utility before and after relocation
The compensation given by government is not able to bring U 1 (utility after resettlement) back to U 0 (utility before resettlement). To bring U 1 equal to U 0 , the compensation packages needs to be large to include some important elements (non-use values) that are left out. The reduction in utility can also be expressed in indifference curves as shown in Figure 2 .
In this study, we conceptualize utility/welfare as a function of use value variables, nonuse value variables and freedom and rights variables. Land compensation gap occurs when there is reduction in utility. If land compensation gap is fulfilled, there will be no All other goods U 0 U 1 difference in utility before and after resettlement. Thus, dissatisfaction towards compensation packages can be solved.
The risk and reconstruction model highlighted by Cernea (1997) stated the adverse resettlement impacts of the displaced communities. He highlighted the market impacts and non-market impacts resulting from resettlement in socio-economic impacts. It will bring impoverishment to settlers if not properly compensated from the use values and non-use values. One of the eight impoverishment impacts is landlessness. The displaced communities should have some rights towards compensation to improve the well-being.
World Commission on Dams (2000) stated that expropriation of farm land will result in loss of income or means of livelihood. Land is considered important to the settlers who are mostly rural farmers and rely on it for economic livelihood. Land compensation is important to increase the welfare of settlers.
The land compensation empirical literature stated that there are many problems documented in land compensation. A survey by Akca, Fujikura & Sabbag (2013) found out that 99 resettled families in Ataturk Dam in Turkey claimed that compensation for the land is paid below market prices and many settlers owned less land areas than before resettlement. This caused the well-being of the settlers to go down.
Jehom ( There is a connection between level of land compensation and satisfaction. Fujikura & Nakayama (2013) who surveyed the post-project households regarding 10 resettlement programmes resulting from dam projects in Indonesia, Japan, Laos, Sri Lanka and Turkey found out that land compensation can lead to satisfaction. Thus, it is crucial to identify components that affect land compensation.
Non-use value reflects the common observation that people are more than willing to pay to preserve the resources that they will never use (Tietenberg, & Lewis, 2009 
DATA AND METHODOLOGY
The data was collected using a standardized questionnaire and face to face interview with the settlers. In rural settings, face to face interviews provide a better platform for collecting data due to the lower level of education of household heads. The samples were chosen on the basis of a purposive sampling procedure. Purposive sampling is confined to obtaining information from specific type of people because they are the only ones who have the information (Sekaran & Bougie, 2009 ).
The survey of head of household or wife was carried out over a period of three months from September to December 2012 using a standardized questionnaire. Interviews were carried out in the houses of the 15 villages located in Sungai Asap, sub district of the Belaga district, Sarawak.
Land compensation is defined as the compensation given to the affected settlers as a result of their land being taken away. Compensation of land has a value. The land value should include the future value generated for the residents and all the rights attached to the land (WCD, 2000).
The land compensation gap (acre) is measured using the expected land compensation by settlers (acre) minus the actual land compensation given by government (acre). There are five categories of land compensation gap: category 1 (0 to less than 7 acres), category 2 (7 acres to less than 12 acres), category 3 (12 acres to less than 27 acres), category 4 (27 acres to less than 37 acres) and category 5 (37 acres to 197 acres).
The variables are obtained from the pilot survey undertaken in the location of the study and WCD reports.
The dependent variable is the land compensation gap. The functional form of the compensation gap model is presented as follow: Non-use values = importance of environmental quality value, importance of social value and importance of culture value, freedom and rights.
Multinomial logit regression model is used in this study because the land compensation gap (dependent variable) is a categorical variable.
The latent variable framework is used as we do not know what the actual value of compensation that a settler will prefer and thus the latent variable is used to represent his or her underlying land compensation value that will satisfy him/her.
Following the latent variable framework of Blanchflower and Oswald (2004) which assumed that for each category of land compensation gap, there is a latent variable which represents his or her underlying land compensation gap category. This latent variable is associated with use value and non-use value variables which are obtained from interview (X i ). Let Y i * represents this latent variable and assume that Y i * is a linear function of X i , thus, * = +
Where, * = underlying category of land compensation gap (unobservable) X i = independent variables The model assumes that the observed land compensation gap (Y) is related to the Y * (which is unobservable) and is not assumed to be ordered. This assumption is needed because the ordered dimensions are not significant.
This study includes exponential function in the probability model of multinomial logit model to ensure the probabilities are non-negative values. Then, the exponential function is divided with the sum of exponential function to make the probabilities sum equal to 1 and equation (2) is obtained:
The model is estimated with the robust variance estimates (Huber/White/sandwich estimator of variance). The expected relationship of the variables associated with the land compensation gap is shown in table 2. Table 3 presents the actual numbers of household selected from the population household. Uma/ Kampung Ukit has the highest percentage of sample to household (43.14%) and followed by Uma Nyaving (42.53%). Uma Kelap has the lowest percentage sample to household (0%) due to the respondents not taking part in the interview process. Table 4 shows the descriptive statistics for variables used in the model. As seen from Table 4 , there is a significant drop in land area available to the settlers after resettlement. Before resettlement, every household owned 170.97 acres of land on average. After the resettlement, every household was given 3 acres of land. Besides that, the monthly income has dropped drastically after resettlement. Before resettlement, the average monthly income per household is RM645.51. After resettlement, the average monthly income per household drops to a mere RM470.90. This indicates that the households suffer welfare loss and not compensated well after resettlement. Table 5 shows the descriptive statistics for the variables used. From Table 5 , the mean age of respondents is 51 years old. The respondents have average family members of seven persons and number of others working members of one. The average monthly income before resettlement is RM645.51 and the average monthly income after resettlement is RM470.90. Table 6 shows the descriptive statistics for freedom and rights variables. From Table 6 , it is clear that the values of freedom and rights variables are well below the average of 2.5, suggesting that there is limited avenue for the settlers to voice their views regarding compensation. Table 7 presents the results of the multinomial logit estimation for land compensation gap. There are seven variables that are significant in group 4: group 1 in multinomial logit estimation for land compensation gap. There are education, ethnicity (dummy for Kenyah and dummy for Kayan), personal land area before resettlement, infrastructure investments before relocation, environmental quality value before relocation and freedom of choice to reject or accept the compensation given.
RESULTS AND DISCUSSION

Descriptive Statistics
Regression of Land Compensation Gap Model
For socio-demographic variables, the probability for getting higher land compensation gap for those with higher education is higher compared with those lower education. Compared with other ethnics, probability of Kenyah to experience higher land compensation gap is higher. Compared with other ethnics, probability of Kayan to experience higher land compensation gap is higher. Ethnic representation also influences the land compensation gap. The Kenyah and Kayan form the majority of the settlers representing some 80 percent of the population. They therefore have a higher bargaining power in obtaining land compensation. Education plays a pivotal role in determining the level of land compensation gap. The values individual place on compensation is linked with their level of education and this probably also affects their ability to demand higher compensation.
For use value variables, the probability for getting higher land compensation gap for those with higher personal area of land before relocation is higher compared with those who had lower personal area of land before resettlement. The probability of obtaining a higher land compensation gap for those who perceived higher infrastructure investments quality before resettlement is lower than those who perceived lower infrastructure investments quality before resettlement.
For non-use value variables, the probability for obtaining a higher land compensation gap for those who perceived higher importance level of environmental quality value before relocation is higher compared with those who perceived lower importance level of environmental quality value. In all the cases for non-use variables, especially environment, the initial experience of the settlers with regard to the resources he/she has been accustomed to frames or shapes the gap expectation after resettlement.
For freedom and rights variables, the probability for getting higher land compensation gap for those with higher freedom of choice to reject or accept the compensation given is higher compared to those with lower freedom of choice to reject or accept the compensation given.
CONCLUSION
This study examined the role of use values and non-use values on land compensation gap in Bakun hydroelectric dam in Sarawak, Malaysia. It is found that higher personal land area before relocation will increase the odd of getting higher land compensation gap. Therefore, land compensation policy should aim at giving more arable land for those settlers with high personal land area before relocation to reduce compensation gap. Also higher infrastructure value before relocation is more likely to have lower land compensation gap. This is consistent with theory in that the utility loss for settlers with larger land area will be higher due to resettlement compared to those with smaller land area before resettlement.
The non-use value findings from the study indicate that environmental values before relocation and freedom to accept or reject compensation are found to be significant in affecting land compensation gap. Those perceived higher environmental values before relocation are more likely to have higher land compensation gap. It is suggested that the Malaysian state authorities should include environmental value in land compensation. This implies that land compensation has a broader value because it encompasses environmental aspect such as forest, river and mountain for the indigenous communities to exercise their daily activities. Utility of settlers are affected by environmental values and must be considered in compensation.
It is also interesting to note that the existence of freedom of choice to reject or accept compensation is also related to the land compensation gap. Increase in freedom of choice to reject or accept compensation is likely to lead to higher land compensation gap. The existence of the freedom and land compensation gap relationship may assist policy makers in giving freedom for communities to discuss the compensation amount before asking the communities to reject or accept compensation.
Land compensation must take into account gaps in values such as use and non-use values settlers experience. These gaps depends on initial experience in their presettlement locations.
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